Research Letter
Study of the antinociceptive effect of neem leaf extract and its interaction with morphine in mice
Sir, Azadirachta indica (Neem), an indigenous drug, has been reported to be an useful hypolipidaemic, hypoglycemic, immunostimulant, hepatoprotective, antiinflammatory and antifertility agent. [1] Several analgesic drugs have been reported to be very useful out of which the most potent group for control of moderate to severe pain is the opioid analgesics like morphine but these exhibit a lot of adverse effects. [2] The objectives of the present work were (i) to study the antinociceptive effects of neem leaf extract and its interaction with morphine and (ii) to delineate the probable site of action of neem leaf extract using an opioid antagonist, naloxone.
Albino mice (Haffkine strain) of either sex (25-35 g) were used throughout the study. All the animals were maintained in the departmental animal house at ambient temperature of 25-35° C with food and water available ad libitum. The animals were divided into the following groups (n=6 for each group).
Group 1: Receiving saline (control). Groups 2, 3, 4 and 5: Receiving four different doses of NLE (3.12, 6.25,12.5 and 50 mg/ kg).
Groups 6 and 7: Receiving two different doses of morphine (0.5 and 1 mg/ kg).
Group 8: Receiving combined treatment consisting of NLE (3.12 mg/ kg) and morphine (0.5 mg/ kg).
GROUP 9: Receiving naloxone (1 mg/ kg).
GROUP 10: Receiving combined treatment consisting of NLE (50 mg/ kg) and naloxone (1 mg/ kg).
In all the groups, either saline or the drugs were administered subcutaneously 15 min prior to the antinociceptive test. However, naloxone was administered 25 minutes prior to the antinociceptive test i.e.10 min prior to NLE administration. Antinociceptive activity was measured using analgesiometer by tail-flick method [3] using radiant heat from an electric source. The tail flick latencies were obtained before and after drugs administration with cut-off time as 10 seconds. For the comparison between two pairs, unpaired Student's 't ' test was employed. One-way ANOVA followed by Dunnett's multiple comparisons was used to analyze the data. P values < 0.05 were considered statistically significant. All the values were expressed in terms of mean±SEM.
Animals treated with either saline or NLE in a dose of 3.12 mg/kg showed no significant change in tail-flick latency at intervals of 15, 30, 60, 120 and 180 min as compared to the control value at 0 minutes ( Table 1) . Administration of higher doses of NLE produced dose-dependent increase in the tailflick latency (Table 1) .
Lower dose (0.5 mg/kg) of morphine did not produce any significant change in the tail-flick latency till 180 minutes. With a higher dose (1 mg/kg), the antinociceptive effect started from 15 min onwards, with the peak effect at 30 min ( Table 1) .
The combination, consisting of a low dose of NLE (3.12 mg/kg) and a low dose of morphine (0.5 mg/kg) produced a significant increase in the tail-flick latency at all the time intervals as compared to the corresponding value at 0 min, with the peak effect at 60 min (Table 1) . Table 1 Effects of neem leaf extract (NLE) and its interaction with morphine and naloxone on tail-flick latency in mice Naloxone at the dose of 1 mg/kg showed no significant increase in the tail-flick latency; however, it showed significant hyperalgesia at intervals of 15, 30 and 60 min with peak effect at 60 min (Table 1) . Combined treatment consisting of NLE (50 mg/ kg) and naloxone (1 mg/ kg) produced no significant change in the tail-flick latency at all the time intervals except hyperalgesia seen at 60 min (Table 1) . Hence naloxone pretreatment antagonized the antinociceptive effect of NLE suggesting the involvement of endogenous opioid peptides or opioid receptors in the mediation of the antinociceptive response of NLE.
The results of the present study revealed the antinociceptive effect of NLE in the pain model of the tail-flick test due to thermal stimulation. The present findings confirm those of previous investigators, who reported dose-dependent analgesic activity of NLE in mice and rats using various models of analgesia. [4, 5] Neem leaves have been reported to relieve pain by opioidergic as well as other mechanisms. [4] These results could thus have a potential clinical implication. Thus patients can benefit from relief of pain, using either morphine or NLE alone or their combination with lesser adverse effects.
J. P. Patel, K. G. Hemavathi, J. D. Bhatt Department of Pharmacology, Medical College, Baroda -390 001, Gujarat, India. E-mail: jagatbhatt@hotmail.com yet investigated the in vivo effects of VN leaf extract on oxidative stress. Therefore, the present study was undertaken to investigate the effect of VN leaf extract on oxidative stress in albino rats.
The plant was collected from the local area of Sevagram (MS), and was authenticated by an expert. The fresh leaves of VN were shade-dried and powdered. The powder was macerated for 24 h in 70% v/v ethanol. Then, it was subjected to percolation using 70% v/v ethanol as solvent. The menstrum collected was again shade-dried. The final viscous yield (9.5%), was then suspended in 1% gum acacia and dissolved in distilled water to prepare suspension in desired concentrations just before use.
Albino rats (125-180 g) of either sex (Wistar strain) were used. Animals were housed and fed as per standard guidelines of CPCSEA. The animals were given a weeks time to get acclimatized to laboratory conditions and were fasted overnight before the experiment. The project was approved by the institutional ethics committee.
The animals were divided into four groups, each consisting of six rats. Group I served as control and received distilled water. The VN leaf extract was fed orally for 14 days in a volume of 10 ml/kg body weight in doses of 100 mg/kg/day (Group II), 250 mg/kg/day (Group III) and 500 mg/kg/day (Group IV) for assessment of the oxidative modulatory effect of VN. Dose selection was based on preliminary trials in our laboratory and estimated oral LD 50 dose of VN leaf extract (7.58 g/kg, b.w.) in one of our previous reported study. [4] For studying the effect of VN on ethanol-induced oxidative stress, [5, 6] another set of animals were divided into five groups consisting of six rats each. Group I served as a disease control in which 1 ml/kg/day of 20%v/v ethanol was instilled intra-gastrically for 14 days. Groups II, III and IV were given the doses of VN extract orally for 14 days as mentioned earlier.
After 30 minutes of this pre-treatment, each group received 1 ml/kg/day of 20%v/v ethanol orally for 14 days. Group V served as healthy control.
After completion of 14-day treatment, 3-5 ml of blood was collected from the inner canthus of the eye from each animal under light ether anesthesia using capillary tube, in a vial containing EDTA as anti-coagulant. Plasma was separated by centrifugation at 3000 rpm for 10 minutes. It was stored at -20 o C and used to estimate malondialdehyde levels. Buffy coat was removed; remaining erythrocytes were washed three times in cold 0.9% saline and hemolysed by adding the same volume of ice-cold water to yield a 50% hemolysate. The hemolysate was stored in 500 µl aliquots at -20 o C. It was used to estimate the activity of the enzyme SOD.
The estimation of malondialdehyde (MDA) [7] was carried out by the TBARS method. Thiobarbituric acid (TBA) reacts with MDA, one of the aldehyde products of lipid peroxidation, to give a colored product which was extracted in butanol and absorbance measured spectrophotometrically at 530 nm. MDA (Sigma chemicals) was dissolved in 0.05 M sulphuric acid to prepare 10 µM stock solution. By diluting the stock solution, different concentrations (1 to 5 nm/ml) of MDA were obtained for preparing a standard curve. To 0.5 ml each of plasma and MDA standards, 2.5 ml of 20% TCA was added and centrifuged at 3000 rpm for 10 minutes. The supernatant was de-
Effect of Vitex negundo on oxidative stress

Sir,
In vitro, the antiradical potential of the freeze-dried root extract of Vitex negundo (VN) was investigated by Munasinghe et al (2001) [1] by determining their abilities to scavenge DPPH(1,1-diphenyl-2-picrylhrazyl) free radical and to inhibit hydroxyl radical-mediated damage to deoxyribose. They however did not study the in vivo effects of VN on lipid peroxidation or endogenous antioxidant enzymes like superoxide dismutase (SOD). TThe leaves of VN are known to possess various antioxidant chemical constituents like flavonoids, [2] vitamin C and carotene [3] which may have a modulatory effect on oxidative stress or endogenous antioxidants. Moreover, no one has as
